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Introduction
1,2,4-triazines and their derivatives occupy a pivotal position in modern medicinal chemistry, because of their high potential for biological activity. Various 1,2,4-triazine derivatives found application as pharmaceuticals, herbicides, pesticides and dyes [1] [2] [3] [4] [5] . Moreover, in recent years, 1,2,4-triazine compounds have been reported to possess biological activities as anti-AIDS [6] , anticancer [7] , anti-inflammatory [8] , antihypertensive activities [9] and antimicrobial activities [10] [11] . Prompted by the varied biological activities of 1,2,4-triazole moieties [12] [13] that are bearing nitrogen heterocyclic system to study the biological activity. Derivatives of some new 1,2,4-triazines bearing nitrogen heterocyclic systems are generally prepared from 1,2-diamino pyridines [14] [15] . In continuation of our work in the area of 1,2,4-triazine chemistry [16] [17] [18] [19] and their heterocyclization via ring closure reactions with halocarbonyl reagents, the present work aimed to synthesize of some new 1,2,4-triazines bearing nitrogen heterocyclic systems, as well as their antimicrobial activity were screened.
Experimental

Instrumentation
Melting points were determined on a digital Stuart SMP-3 apparatus. Infrared spectra were recorded on FT-IR Bruker Vector 22 spectrophotometer using KBr wafer technique. 1 H NMR spectra were measured on Gemini spectrometer 200 MHZ using DMSO-d6 as solvent and TMS (Chemical sift in δ ppm) as an internal standard. Mass spectra were obtained through GCMS qp 1000 ex Schimadzu instrument mass spectrometer (70 eV). Elemental micro-analyses were performed at the Cairo University Microanalytical Center. The purity of the synthesized compounds was checked by thin layer chromatography on silica gel (silica gel, aluminum sheets 60 F254, Merck). Evaluation of antimicrobial activities was carried out by the Faculty of Agriculture for Girls Al-Azhar University, Nasr City, Cairo, Egypt. Ethyl 1,2-dimino-5-cyano-4-(4-chloro/3-nitrophenyl)-6-oxo-1,6-dihydro-pyridine-3-carboxylate (2a,b) were prepared according to the previous procedure [20] . A mixture of compounds 2a, b (0.01 mol) and triethyl orthoformate (0.02 mol) was refluxed for 3 h. The reaction mixture was cooled and the solid obtained was filtered off and crystallized to give compounds 3a, b, respectively (Scheme 1).
Compound 3a was crystallized from 1, 4-dioxane. An equimolar mixture of compound 6b (0.01 mol) and chloroacetyl chloride (0.01 mol) in DMF (20 cm 3 ) was refluxed for 2h, and then allowed to cool. The reaction mixture was poured onto ice water. The solid product that formed was filtered off, dried and crystallized from a mixture of methanol and water (1:1) (Scheme 2 A mixture of 7 (0.01 mol) and guanidine hydrochloride (0.01 mol), dissolved in a little amount of water (3 cm 3 ), in DMF (30 cm 3 ) was heated under reflux for 10 h, and then allowed to cool. The reaction mixture was poured onto ice water. The solid 5,6diphenyl4(1,3thiazol2yl) 5,6Diphenyl4(1,3thiazol2yl)1,2,4triazin3  yl]3(7(4chlorophenyl)6cyano5oxo[1,2,4 
8[
Antimicrobial Screening
Representative compounds of the synthesized products were screened in vitro for their antimicrobial activities against two strains of bacteria Bacillus subtilis and Escherichia coli and two strains of fungi Aspergillus fumigatus and Candida albicans by the agar diffusion method [21] [22] [23] . The dishes were incubated at 37 ºC for 48 hr (for bacteria) and at 30 ºC for 72 hr (for fungi), where clear or inhibition zones were detected around each hole. Each 0.1 mL of DMF alone was used as a control under the same conditions for each microorganism and by subtracting the diameter of inhibition zone resulting with DMF alone from that obtained from that obtained in each case as a mean of three replicates (Table 1) . Terbinafin used as a standard antifungal agent and Chloramphenicol used as a standard antibacterial agent.
Results and Discussion
Synthesis
The reaction of ethyl 1,2-diamino-5-cyano-4-(4-chloro/3-nitrophenyl)-6-oxo-1,6-dihydropyridine-3-carboxylate (2a,b) with triethylorthoformate followed by hydrazinolysis of compound 3a, b in boiling ethanol afforded the corresponding carbohydrazide derivatives 4a,b (Scheme 1). Cyclocondensation of 4a, b with 2-hydroxy-1,2-diphenylethanone in DMF afforded the required starting compounds 7-aryl 8-oxadiazinyltriazolopyridine derivatives 5a,b. Structures of the compounds 5a,b were based on analytical and spectral data. The 1 H NMR spectrum of 5a revealed the appearance of characteristic singlet at δ 5.71 and 8.77 ppm assigned to NH protons of 1,3,4-oxadiazione moieties.
The compounds 5a, b were used for the synthesis of 1,2,4-triazine systems. Thus, cyclocondensation of 5a,b with 2-amino-1,3-thiazole in dry pyridine [24] (7) which underwent cyclocondensation reaction with guanidine hydrochloride in the presence of DMF to give 8-triazinyltriazolopyridine derivative 8 (Scheme 2). Disappearance of only NH triazole proton in the 1 H NMR spectrum of 7 supported that acylation process occurred on NH triazole and not NH triazine. Also, the presence of amino group in compound 8 has been confirmed by acylation with acetic acid in the presence of fused sodium acetate to give the acetamide derivative 9 (Scheme 2). The IR spectrum of 9 showed two characteristic absorption bands at 3278 and 2982 cm -1 due to NH and methyl group in addition to the carbonyl absorption band at 1662 cm -1 . Its 1 H NMR spectrum revealed two characteristic signals at 8.78 and 9.37 ppm assigned to two NH protons. Also, its mass spectrum showed the molecular ion peak at m/z 719 [M + ] and the base peak at m/z 77.
On the other hand, alkylation of compound 6a with ethyl chloroacetate in the presence of DMF produced 10, which on refluxing with hydrazine hydrate in absolute ethanol yielded the carbohydrazide derivative 11. Treatment of the latter compound with ammonium thiocyanate afforded acylthio semicarbazide derivative 12. An intramolecular cyclocondensation of 12 was carried out by refluxing it in glacial acetic acid in the presence of fused sodium acetate to yield 5-thioxo-1,2,4-trazolo pyridine derivative 13 (Scheme 2).
The structures of compounds 1013 were confirmed from elemental analysis and spectral data. The IR spectrum data of 10 showed disappearance of the absorption band due to NH group with the presence of new absorption band at 1685 cm -1 for C=O ester group, while that of 11 showed absorption bands at 3327, 3229 and 1663 cm -1 due to NH2, NH and C=O groups, respectively.
On the other hand, the structure of 13 was elucidated on the basis of elemental analysis and spectral data. Its IR spectrum showed absorption bands at 3212, 3209 and 3184 cm -1 due to three (NH) groups, with absence of both NH2 and C=O bands which revealed that cyclocondensation has occurred between NH2 and C=O in the side chain of acylthiosemicarbazide 12. Its 1 H NMR spectrum revealed the appearance of singlets at 8.96, 9.57, 9.89 ppm due to three different NH protons.
Antimicrobial activities
The results of the biological studies are summarized in Table 1 . From the data it is clear that most of the synthesized compounds were found to possess various antimicrobial activities towards all the microorganisms tested. The antimicrobial activities are carried out against two bacterial strains, B. subtilis and E. coli and two fungal strains, namely A. fumigates and C. albicans. In general, most of the synthesized compounds showed a greater inhibitory effect against both the bacterial and fungal strains compared to the starting material 3 which confirmed improving biological properties. However, compound 10 showed maximum antimicrobial activity comparable to the standard drugs. We can conclude form the preliminary antimicrobial screening that the compounds 5a, 6a, 7, 9, 10 and 13 enhance the biological properties due to the presence of bioactive moieties as 1,2,4-triazol and 1,2,4-triazine. 
